Objective: To assess key experts' opinion regarding essential competencies required for effective public health nutrition practice within the health-care system of Iran. Design: Qualitative study using the modified Delphi technique through an emaildelivered questionnaire. Setting: Iran. Subjects: Fifty-five experts were contacted through email. The inclusion criterion for the study panel was being in a relevant senior-level position in nutrition science or public health nutrition in Iran. Results: In the first round, forty-two out of fifty-five experts responded to the questionnaire (response rate = 76 %). A sixty-five-item questionnaire was designed with nine competency areas, including 'nutrition science', 'planning and implementing nutritional interventions', 'health and nutrition services', 'advocacy and communication', 'assessment and analysis', 'evaluation', 'cultural, social and political aspects', 'using technology' and 'leadership and management'. All experts who had participated in the first round completed a modified version of the questionnaire with seventy-seven items in the second round. The experts scored 'nutrition science' as the most essential competency area, while more applied areas such as 'management and leadership' were less emphasized. In both rounds, the mean difference between the opinions of the necessity of each area was 5·6 %. Conclusions: The Iranian experts had general agreement on most of the core competency areas of public health nutritionists. The results indicated the need for capacity building and revisions to educational curricula for public health nutritionist programmes, with more emphasis on skill-based competency development.
Based on a broad definition, public health nutrition (PHN) refers to the practice of preventing nutrition-related diseases and conditions, as well as promotion and support to improve the nutritional health of a population. has defined PHN as 'the art and science of promoting population health status via sustainable improvements in the food and nutrition system. It is a set of comprehensive and collaborative activities, ecological in perspective and interdisciplinary in scope, including environmental, educational, economic, technical and legislative measures' (1) . Therefore, public health nutritionists are expected to apply scientific principles and methods in the field of nutrition to influence factors affecting food supply and dietary habits, enhance nutritional status and prevent chronic diseases, and show leadership in nutrition and nutrition-related issues. They are also expected to design, coordinate, implement and evaluate a range of population interventions to improve the well-being of individuals, communities and populations as a whole through better dietary practices (1, 2) . The Iranian people are experiencing a nutritional and lifestyle transition. The coexistence of over-and undernutrition is a common phenomenon of growing public health concern while, simultaneously, an increasing prevalence of diet-related chronic diseases is occurring due to urbanization and lifestyle changes (3, 4) . Utilizing the health-care system and nutritionists working within the system would therefore be an effective strategy to reduce nutritional problems. Currently, there are 373 nutritionists in the primary health-care system in Iran working as public health nutritionists; however, their roles are mainly in supervision. The present study is the first one conducted in the nation to assess the opinions of key experts regarding essential competencies required for effective PHN practice within the Iranian health-care system. The results can serve as the basis for both planning job training programmes and appropriate revisions to present training curricula in the future.
Methods
The current qualitative study took place from February to October 2012. The experts were purposely chosen for the study based on their expertise and reputation. There is little evidence on the effect of selecting a larger panel on the reliability or validity of consensus processes (1) . An email contact list was compiled based upon the inclusion criterion of the study. The participants were invited to take part in the study via email. The list was completed using snowball sampling. The inclusion criterion for choosing the study's panel was being in a relevant senior-level position in nutrition science or PHN in Iran. Overall, fifty-five experts were recruited for the study, including eleven managers and four health officers working in the Ministry of Health, thirty-one faculty members in nutrition departments of public universities of medical sciences and nine public health nutritionists working at the managerial level of the health-care system.
The Delphi technique involves a series of three survey rounds among a panel of experts to reach a consensus. The consensus is considered to be reached if group ratings on suggested competencies vary by ≤ 10 % between the rounds (5) . In our study, the mean difference, in terms of opinions expressed pertaining to the necessity of each area, after two rounds was 5·6 %; therefore, the Delphi process was stopped after two rounds.
The Delphi technique is a process of iteration and managed feedbacks (5) . In the first round, the goal was to ask general questions to gain a broad understanding of the experts' viewpoints. We structured a sixty-five-item questionnaire consisting of nine competency areas based on the literature (1, (5) (6) (7) (8) (9) , as well as a job description for Iranian public health nutritionists. The competencies included nutrition science (fourteen items), planning and implementation of nutritional interventions (four items), health and nutrition services (six items), advocacy and community (six items), assessment and analysis (twelve items), evaluation (five items), cultural, social and political aspects (six items), using technology (three items), and leadership and management (nine items). The responses to the questions were ranged according to a three-point Likert scale as 'essential', 'not necessary but useful' and 'unnecessary'.
A panel of eight key experts evaluated the validity of the content of the questionnaire. Members of the panel included the faculty members of four nutrition departments, a faculty member in health education, a general practitioner, an MSc in Nutrition from the Ministry of Health and a public health nutritionist working at the managerial level of the health-care system. Internal consistency of the questionnaire was assessed using Cronbach's alpha coefficient.
The Delphi technique requires close collaboration with the participants. The objectives and importance of the study, along with the Delphi technique, were thoroughly explained in letters sent to the participants; however, most of the participants in our study were experts relatively familiar with the Delphi technique. Additionally, we explained the methods of answering the questionnaire to the respondents via telephone or in person (face to face). After sending the first-round questionnaire, we collected the written comments from participants with regard to the proposed questions. Based on those comments, the second round of questions delved deeper into the topic, developing twelve new questions (a total of seventy-seven items) based on the previously stated comments. The participants were sent the results from the first round along with the second-round questionnaire. In both rounds, the participants returned the completed questionnaires as an email attachment, fax or a hard copy.
The ethics committee of Shahid Beheshti University of Medical Sciences approved the study's protocol. The participants completed and signed the consent forms for the study and were ensured that their responses would be confidential.
The results were collated and summarized. Focusing on the areas that were agreed upon by the experts, common ground was established and a consensus was met, hence removing any irrelevant content. No standard for achieving consensus is available in the literature (5) ; therefore, the arbitrary consensus standard was set at ≥80 % agreement (i.e. majority rule) in each Delphi round. This approach for defining stability of the consensus has been used in previous studies (5, 6) . The statistical software package PASW Statistics version 18 was used to analyse the data and descriptive statistics were used to compare response distributions.
Results
In the first round, forty-two out of fifty-five experts responded to the questionnaire (response rate = 76 %). Thirteen experts did not participate in the study, including eleven faculty members and two managers whose main reasons for not taking part were not having time to collaborate and respond to the emails. All participants (n 42) who had completed the first round, responded and completed the second-round questionnaire (response rate = 100 %). Table 1 shows the general characteristics of the participants in the study.
Internal consistency of the questionnaire for all the competency areas was satisfactory. The highest reliability score (Cronbach's α) was observed on 'leadership and management' (first round's α = 0·91 and second round's α = 0·94); while 'using technology' had the lowest score (first round's α = 0·65 and second round's α = 0·69).
The competencies emphasized the most were in nutrition science (nine out of fourteen competencies); and the least were in the leadership area (one out of nine competencies). There was no association between the respondents' job position and their responses. In the first round, more than 25 % of the panellists considered sixteen out of sixty-five items as essential and in the second round, 27 % considered twenty-one out of seventy-seven competencies as essential.
The smallest difference (round 1 (58·5) − round 2 (73·8) = − 15·3) between the two rounds was seen in competencies related to the assessment and analysis area for the ability to provide nutritional and relevant information using the available data. On the other hand, the largest difference (round 1 (52·4) -round 2 (29·3) = +23·1) was seen in competencies related to the area of health and nutrition services used to control and regulate food advertisements. Table 2 shows consensus development above 80 % for the respondents answering in the first and second rounds on the essential competencies of public health nutritionists.
Discussion and conclusion
The present study investigated the opinions of Iranian experts regarding essential competencies required for effective PHN practice within the health-care system of Iran.
The highest consensus was on competencies related to nutrition science, the use of technology, and advocacy and community, while the lowest agreement was in areas related to planning and implementation of nutritional interventions, evaluation, and leadership and management.
Nutrition science is included as one of the main competencies of public health nutritionists worldwide (1, 7) . However, according to Hughes et al.'s pyramid regarding the building blocks for effective PHN practice (8) , nutrition science is one of the required items in the level of critical competencies that is placed at a lower level. It is considered as a cognitive competency (knowing how). Moreover, the assessment and analysis and the evaluation domains were viewed as less necessary skills for public health nutritionists in our study. This is not consistent with the views expressed in other studies conducted in Australia and Canada (6, 9) . Searching for core competencies in PHN, eight formal competency sets were identified. Three were developed in Australia, which proposed seven to thirteen competency areas (6, 10, 11) , and others were developed in the UK (2) , Europe (12) , the USA (13) and Canada (9) . Despite the differences in definitions and terminology, major areas of knowledge and skills are almost similar. The agreement among PHN leaders in Europe, the USA and Australia regarding the effective competencies required for public health nutritionists has also been presented recently (6, (12) (13) (14) (15) . The opinions of Iranian key experts regarding core competencies, general knowledge and skills required for public health nutritionists are also in concordance with those of their international counterparts (Table 3) . Conversely, Iranian public health experts place less emphasis on planning, management and the analytical aspects that can be explained as follows. First, PHN is relatively a young area of nutrition in Iran; therefore, it is not well defined either academically or in the workplace. The initiation of Iran's present primary health-care system dates back to the 1980s (16) ; however, PHN programmes and the profession were introduced in the late 1990s (International Union of Nutritional Sciences, unpublished results).
Second, based on an international consultation report (International Union of Nutritional Sciences, unpublished results), current academic nutrition training in Iran is limited and focused too narrowly to adequately address community and PHN needs. Furthermore, existing curricular nutrition programmes in Iran do not produce skills and competencies required for programme planning and public health activities (International Union of Nutritional Sciences, unpublished results). In general, most academic curricular programmes in Iran have focused mainly on technical knowledge and skills; and despite the interdisciplinary and multisectoral nature of food and nutrition, the programmes lack important skills such as management and leadership. In a study by Davari et al. (2013) to determine leadership educational needs among Iranian food science and technology specialists, both qualitative and quantitative research techniques revealed limitations in leadership skills among the nutrition specialists. Effective team building, evidence-based decision making, and creativity and innovation were found as the most limiting leadership capabilities in the curriculum. Benchmarking with two similar programmes in South-East Asia and Europe also showed that two of these skills, i.e. effective team building and creativity, possess important places in the programme schedules (17) . It is worth noting that the training background of the respondents might have had an influence on their answers. The majority of the respondents had a PhD in nutritional science with a variety of academic backgrounds. Only a few of them had specific training in PHN.
Finally, low involvement of public health nutritionists in programme planning in the country is likely a reason behind the views expressed by the Iranian experts. Otherwise, given the key experts' agreement on other planning domains, such as advocacy as a required competency for the public health nutritionist, higher agreement on assessment and analysis and evaluation domains in order to better advocate programmes is expected.
To recoup such deficits and upgrade leadership capacity among young, promising, allied food and nutrition graduates and PhD candidates, the Iranian Nutrition and Food Leadership Program (INFLP) was conceived in 2007. The programme aims to develop key aspects of transformational leadership and has put emphasis on leadership knowledge and skills, such as effective communication, team building, crisis resolution and motivation, through its interactive workshop sessions (18) . Given this specific attention to leadership skills among the competency areas for public health nutritionists, our study's findings highlight the importance of holding such nutrition leadership programmes for public health nutritionists, especially those working in the health-care system. Meanwhile, the leadership educational programmes should suitably be linked with the nutrition community's needs.
Currently, patterns of population age distribution, mortality, lifestyle and causes of death in the country are changing. These demographic and epidemiological transitions require urgent action and new ways of thinking that go beyond the common skills of public health nutritionists. To take proper preventive approaches to reduce the risks associated with a sedentary lifestyle and improper nutrition in countries experiencing transitions, innovative approaches and new public-based skills are needed. These needs are well reflected in the Vander Learning Pyramid on essential competencies for public health nutritionists, categorized in four rows and eighteen clusters (8) . According to this model, knowledge about basic sciences, including biological, environmental, behavioural, social, economic and political sciences, comprises the basic level of requirement for public health nutritionists, while at the next level, public health nutritionists should be able to apply knowledge on nutrition science, analysis techniques, (5, 6) Canada (9, 20) NSA (2) Europe (12) USA ( food and nutrition systems, and nutrition education within the public health system. In the third level, they are expected to show competency in areas such as management, leadership, communication and specialization. The highest level requires competencies in areas such as nutrition assessment, monitoring and surveillance, capacity building, intervention and management. Therefore, more complex and applied competencies are emphasized as the levels of basic requirements increase. An earlier study on Iranian nutrition experts' viewpoints about the academic curriculum for the Nutrition Science programme have shown similar results, with more emphasis on diet therapy in hospitals, enhancing the population's nutritional knowledge and educating individuals about proper dietary habits (19) and less emphasis on applied and skill-based competencies. After about two decades, it seems that the attitude of the experts remains stagnant and PHN is still neglected.
To our knowledge, the present study is the first effort in assessing the viewpoints of various Iranian public health experts regarding the competencies required for public health nutritionist at the national level. The Delphi process is time consuming and can prove challenging with regard to coordination; however, the researchers initiated several follow-up telephone calls to save time and avoid loss of interest and diminished cohesiveness over time. Communicating through email and telephone calls helped to preserve the anonymity of the participants and to avoid self-censorship. This self-censorship can arise as a result of social pressure that exists in face-to-face meetings and negative group influences such as dominating members and political lobbying.
However, similar to other Delphi studies, the study has some limitations. The quality of the responses was dependent on the panel participants. We tried to decrease this limitation by selectively inviting recognized experts to the study. For future studies, planning focus group discussions after compiling the Delphi results may improve data interpretation and final conclusions.
Results of the present study can serve as a needs assessment for improving current training programmes for public health nutritionists that can lead to changes in the academic curriculum as well as on-the-job training programmes. Therefore, future efforts should be focused on capacity building and curriculum renewal in the country.
